A systematic review and narrative synthesis to determine the effectiveness of contraception service interventions for young people delivered in health care premises was undertaken. We searched 12 key health and medical databases, reference lists of included papers and systematic reviews and cited reference searches on included articles. All retrieved literature was screened at title and abstract levels, and relevant articles were taken through to full paper appraisal. Data relating to study design, outcomes and quality were extracted by one reviewer and independently checked by a second reviewer. We included interventions that consisted of contraceptive service provision for young people, and also interventions to encourage young people to use existing contraceptive services. The searches identified 23 studies that met the inclusion criteria. The papers focused on: new adolescent services, outreach to existing services, advanced provision of emergency contraception, condom/ contraceptive provision and advice and repeat pregnancy prevention. The literature in general is not well developed in terms of good quality effectiveness studies and key outcome measures. However, it is possible to make recommendations in terms of outreach versus targeted young people's services in health care settings, advanced provision of emergency contraception and long-acting reversible contraception to prevent repeat adolescent pregnancy.
Introduction
The teenage pregnancy rate in the United States is still one of the highest in the world (despite a decline of >17% since the 1990s) [1] . Similarly, the UK rate of teenage pregnancy remains the highest in Western Europe despite declining over the last 20 years [2] . Teenage pregnancy and birth rates in both countries continue to present substantial problems for society, placing significant pressures on local authority social care, housing and education services.
Teenage pregnancy is most prevalent in areas of social and material deprivation [2] , where access to contraceptive services is often most problematic. Around 60% of adolescent mothers live in poverty [1] and adolescents are among those least likely to have good access to health care, and have low rates of primary care use compared with other age groups [3] . Teenage conceptions can lead to socioeconomic deprivation, mental health difficulties and lower educational attainment. Resulting children are at a greater risk of low education attainment, emotional and behavioural problems, maltreatment or harm and illness, accidents and injury [4] .
There is a lack of robust evaluations of teenage pregnancy prevention programmes and including the potential wider effect on positive sexual health. Reviews are often limited to measuring the success of one form of contraception over another. To address this evidence gap, here we conduct a systematic review and narrative synthesis of literature that focuses on the effectiveness of contraceptive service interventions delivered in developed countries; that is, services which provide contraception to young people (or information to encourage young people to use established services that provide contraception). A review of interventions conducted in education setting has been reported separately [5] .
Methods

Search strategy
A full systematic search of key health and medical databases was undertaken (Medline, Embase, Cinahl, British Nursing Index, PsycINFO, ASSIA, Cochrane-CDSR, Cochrane-DARE, CochraneCentral, Cochrane-HTA, Social Care Online and Science and Social Science Citation Indices via WoK). The search strategy included terms relating to young people, contraceptive services, family planning and pregnancy prevention. The search was limited by date (limited to 1995-2008 to pre-date the UK teenage pregnancy strategy), English language and limited to humans. No restrictions were placed in terms of study type or place of publication. Additional methods to identify evidence included: searching the reference lists of included papers and systematic reviews, and cited reference searches on included articles.
Inclusion criteria
This review focuses on papers that reported on the effectiveness of interventions to provide contraceptive service provision to young people (or to encourage young people to use contraceptive services), which are delivered on health care premises in developed countries, including interventions with an outreach element where the majority of the service provided is delivered in the clinic. All study designs (with/without comparators) were considered. All outcomes relating to the provision of contraceptive services and advice along with secondary outcomes such as contraception use, pregnancy and moderated behaviour were extracted. Effectiveness was defined as an increase in the number young people accessing a service and advice, and/or an increase in the provision of contraception to young people. Studies where effectiveness was reported in terms of pregnancies prevented were also included. This definition is intentionally broad as the focus was on selecting interventions and not the outcomes they measured. Interventions conducted solely on education premises or in community settings are excluded from this review and are the subject of separate systematic reviews conducted as part of this programme of work [5] . This separation was determined after papers were identified in order to provide clear messages to practitioners working in the different settings. Papers were excluded if they did not report effectiveness, were not conducted with young people (nominally !50% aged <25 years), or were not conducted in developed countries.
In terms of PICO therefore, the study inclusion criteria can be defined as:
Population: young people aged <25 years. Intervention: the provision of contraception (or advice regarding contraception) delivered in health care settings. Comparator: any Outcomes: provision of contraception and/or advice, contraception use, pregnancy and moderated behaviour.
All retrieved literature was screened at title and abstract levels for relevance, and relevant articles were taken through to full paper appraisal. Data relating to study design, outcomes and quality were extracted by one reviewer and independently checked by a second reviewer. Disagreements were resolved by consensus and consulting a third reviewer where necessary.
Quality appraisal
Study quality was appraised using the NICE (2009) [6] checklist to identify potential sources of bias. Elements relating to internal and external validity including population, method of allocation, outcomes and analytical methods were considered, with each study awarded a grading of [++] (high Contraceptive services for young people quality) if it was judged that the conclusions are very unlikely to alter, [+] (good quality) where it was judged that the conclusions are unlikely to alter and [À] (poor quality) where it was judged that the conclusions are likely or very likely to alter if all potential sources of bias were removed. The checklist was used to give a comparative measure of study quality rather than to exclude studies from the review.
Results
Our initial search identified 1219 papers; with a further 115 papers identified by citation searching of included papers and relevant systematic reviews. We also searched the reference lists of included papers and consulted with a panel of experts, but no additional references were identified through these processes. Initially we identified 64 potentially relevant papers but subsequently excluded 41 papers that were obtained as full papers and found to be outside of the scope of the review. We included 23 studies (Table I) , which met the inclusion criteria for the review.
The papers were categorized by their main focus as described by the study authors. The focus related to either the main outcome measures or the type of service provided that were: service types; new adolescent clinic services, outreach to existing services or outcome measures; services focusing on advanced provision of emergency contraception, services focusing on condom provision and advice, services focusing on general contraceptive provision and advice and services focusing on repeat pregnancy prevention. The evidence comes mostly from the United States (18 of 23 papers). There were 10 random controlled trials (RCTs) (two of cluster design), two non-randomized controlled trials (nRCT), one controlled before and after study (CBA), seven retrospective cohort studies (RCS) and three interrupted time series studies (ITS). As would be expected, those studies that employed an RCT design scored best for quality, with eight scoring [++] . Studies that employed a CBA design and the nRCTs also scored well, with the vast majority of ITS and RCS studies scoring [À] .
Description of the interventions, including theoretical basis, study settings, timeframe and content were poor overall. Where a description of the study setting was given, interventions were most often located in family planning clinics (four studies), and teenage/youth clinics (two studies). In addition, we identified one study conducted in each of the following settings: case management office, community health clinic, hospital-based clinic, genito-urinary medicine (GUM) clinic, university health centre (Table I) .
Descriptions of study populations (Table I) were not always comprehensive, and many did not describe socio-economic status (SES). However, Orr et al. [7] stated that their population were from SES Group 4 (lower socio-economic status), and Jemott et al. [8] stated that their population was from low-income families. A further two studies [9, 10] stated that the majority of their population were in receipt of 'medi-assist' indicating their low SES. Several studies were conducted within locations where the majority of adolescents were from a particular population subgroup such as African American [9, 11, 12] , Black [13, 14] , Hispanic [15, 16] , or a combination of these [8, 10, 14, 17, 18] ; also including Latino.
The majority of outcomes related to pregnancy rates, sexual behaviour or use of contraceptives (or condoms specifically). For the latter two of these groups, the majority of data were obtained using self-reported measures. Pregnancy rates were generally taken from local data, although some were self-reported.
Most authors did not clearly state who delivered the intervention. Six authors (Gillam et al. [12] , Kissinger et al. [19] , Reed et al. [20] , Ullman and Lanthrop [21] , Thompson and Smith [22] , Adams et al. [23] ) reported interventions delivered by nurses or nursing assistants. Other authors did not give any information on intervention delivery, or gave unclear descriptions such as 'clinical outreach worker' [24] , specialist health personnel [25] , peer providers [16] or trained facilitators who were community members [8] .
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The heterogeneity of the intervention aims, design and outcome measures used, preclude a meta-analysis of their results. We have therefore, completed a narrative synthesis of the data, primarily in terms of study impact, design, type of intervention and outcome. A summary of each paper is presented in Table I . Statistical data is presented in the narrative where it was reported by the authors.
Interventions to provide new adolescent services and to encourage access to existing services New adolescent clinics Weak evidence from two studies suggests that new adolescent clinics may not be effective in reducing teenage pregnancy rates. In the first study by Wilson et al. [25] [RCS (À)], the local rate of conception rose slightly by 0.7/1000 compared with the regional teenage pregnancy rate, which rose significantly by 1.0/1000 (P < 0.005). In the second study by Hughes et al. [26] , no overall improvements were seen in pregnancy rates, knowledge and use of services, or attitudes towards contraception [ITS (+)]. As these interventions had little or no effect on the rate of teenage pregnancy or attendance rates, they may not be reaching those young people with the most need (i.e. the ones most likely to become pregnant). However, it is difficult to attribute any change in outcome to one particular service and young people may use clinics outside of their local vicinity that cannot be accounted for here.
Outreach to existing services
Moderate evidence from five studies suggests that outreach programmes to encourage young people to attend sexual health services may be effective in increasing service use, but the effect on reducing teenage pregnancy rates is unclear. In the nRCT study by Brindis et al. [16] , compared with control, the outreach group were significantly more likely to consistent birth control use [Odds ratio (OR) 1.7, 95% confidence interval (CI) 1.33-2.08], and females were also less likely to report pregnancy (OR 0.2, 95% CI 0.01-0.66) [nRCT (+)]. In the first cohort study, Greene et al. [27] reported that condom use increased and pregnancy decreased but the impact of the intervention is unclear due to poor reporting [RCS (+)]. In the second cohort study by Reed et al. [20] , during the 5 years of the intervention, the number of attendees at family planning clinics significantly increased; for people aged <20 years by 71% (from 840 to 1433) and for those aged <16 years by 183% (from 66 to 188). Pregnancy is reported to have 'remained low' but no data is given [RCS (À)] [20] . In the third cohort study, Kissinger et al. [19] found that, those who attended an orientation session were significantly more likely to initiate services (RR 14.3, 95% CI 5.73-35.82, P < 0.01), and attendance at the 3-month booster session was associated with significantly higher continued clinic contact at 1 year (RR 2.4, 95% CI 1.03-5.61, P < 0.05) [RCS (À)]. In the ITS study, Baraitser et al. [24] , the number of new users of family planning services aged <26 years increased significantly (from 280, 6 months before, to 959; no further data) in the first 18 months of the outreach programme [ITS (À)].
These programmes are therefore effective in terms of service initiation and continued attendance, and some were effective in terms of pregnancy and contraceptive use where that was measured (but this outcome is poorly reported in most cases). These results suggest that outreach is effective in getting young people to attend services aimed at the general population and show some success in terms of pregnancy-related outcomes. However, there is little evidence as to whether bespoke services for young people are the best solution in health care settings.
Interventions to provide advanced supply of emergency contraception
There is strong evidence from the four RCT studies to support the advanced provision of emergency hormonal contraception (EHC) to adolescents to increase EHC use. In most cases, increased use was not at the expense of other contraceptive use, and did not promote risky sexual behaviour (such as number of sexual partners, or condom non-use); the exception was one study with adolescent mothers [RCT (+)] [15] . In the first study, Ekstrand et al. [28] , at L. Blank et al.
6-month follow-up, found that emergency contraception use was higher in the intervention group (31%) than the control (19%) P ¼ 0.01, and the mean time to use emergency contraception was shorter in the intervention (15.6 hours) compared with the control (26.4 hours) P ¼ 0.006; there were no differences in hormonal contraception or condom use between the groups [RCT (++)]. In the second study, Harper et al. [17] (with random allocation to receive EHC via pharmacy, clinical access or advanced provision) noted that EHC use at 6-month follow-up was greater in the advanced provision (44%) than the clinical access (29%) group, P < 0.001. Pharmacy access did not affect emergency contraception use when compared with clinic access (30% versus 29%) P ¼ 0.83. Other behaviours were unchanged by study arm including unprotected sex, condom use and pregnancy [RCT (++)] [17] . In the third study by Gold et al. [9] , the advanced EHC group reported (non-significantly) higher emergency contraception use (8% versus 6%, P ¼ 0.54) and significantly sooner use (11 hours after sexual intercourse versus 22 hours, P < 0.001) [RCT (++)] [9] . There were no significant differences in unprotected sex, hormonal contraception use or condom use overall (63% of the sample available at 6-month follow-up). In the fourth study, Belzer et al. [15] noted that at 12-month follow-up, those in the advanced provision group were more likely than the controls to have used EHC (64% versus 17%, P < 0.01) but also more likely to have had unprotected sex in the last 6 months (69% versus 45%, P ¼ 0.02) [RCT (+)]. There was some loss to follow-up in these studies.
Advanced provision of EHC to adolescents is shown to be effective in promoting its use, and speed of use in several adolescent populations (when compared with advice only, or alternative methods of provision). In most cases the increased use has not been at the expense of other contraceptive use, nor has it promoted risky sexual behaviour. The exception to this was the study by Belzer et al. [15] of adolescent mothers, so particular consideration is required with this group [RCT (+)]. However, the only study to compare pregnancy rates (which looked at advanced provision and other methods of EHC access) did not show a difference in pregnancy rates [17] .
Interventions to promote condom provision and advice
There is moderate evidence from five studies to support interventions that combine discussion and demonstration of condom use to encourage adolescent condom use and engagement with clinical services. In the first study by Orr et al. [7] , at 6-month follow-up intervention subjects reported significant increased condom use by their sexual partner for protection against sexually transmitted infections (STIs) (OR 2.4,
Controlling for condom use at enrolment demonstrated that involvement in the intervention (OR 2.8, P ¼ 0.03), and higher cognitive complexity (a measure of intellect) (OR 4.6, P ¼ 0.02), independently contributed to increased condom usage at 6 months [7] . In the second study by Ullman and Lanthrop [21] , at 1 year, clients were twice as likely to report having received condoms from the clinic (89% versus 45% of the control) [RCT (++)]. In the third study by Jemott et al. [8] , of the two methods of CBT to reduce unprotected sex (without a condom), those in the skills-based CBT group were less likely to have unprotected sex at 12 months than the information-based CBT group (P ¼ 0.03) or control (P ¼ 0.002) (percentages not given) [RCT (++)]. In the fourth study by Smith et al. [13] , more of the intervention group (73%) than the comparators (67%) returned for their scheduled clinic revisits (significance not clear) [CBA (++)]. In the fifth study by Thompson and Smith [22] , it is suggested that, compared with the rest of the country, attendance at the GUM clinic by young people is much higher, particularly at sites offering daily access and located geographically close to a school (no statistical data are given to validate this) [RCS (À)].
Each of these five studies demonstrated increased condom usage but also high levels of continued engagement with the clinics. Although the studies were mostly well designed, details of the data Contraceptive services for young people analysis were not always given. Outcomes related to pregnancy rate were not considered.
Interventions to promote hormonal contraceptive service use and advice
Evidence from three studies suggests that interventions aimed to improve adolescent contraceptive use by additional service provision may be effective, but this depends upon the intervention. In the first study by Hanna [29] , a nurse-led intervention, the intervention group reported significantly greater oral contraception adherence than the controls (F ¼ 4.15, P < 0.05) [RCT (++)]. In the second study by Chewning et al., a computer-based contraception decision aid intervention, at 1 year followup, the first intervention sample had significantly higher contraception knowledge P ¼ 0.03 (no percentages given) and (non-significantly) fewer pregnancies (8.6% control versus 3.6% intervention) P ¼ 0.07. This finding was not replicated in a second population who attended a different clinic, although the authors do not discuss the possible reasons for this [nRCT (+)] [11] . In the third study by Edwards et al. [18] , of an intervention to administer 'quick start' of contraception (immediately administered contraceptive injection), at 6-month followup, there were no differences in continuation rates [OR 1.1, 95% CI (0.7-1.8)] and no difference in pregnancy rate (6.5% versus 10.5%, P ¼ 0.08) between the groups [RCT (++)].
These three studies employed very different interventions in an attempt to improve adolescent use of hormonal contraception. It is possible that a computer-based contraception decision aid or a nurse-led intervention can have positive effects on engaging young people in services and improving contraceptive adherence in specific populations, but more data is needed.
Interventions to prevent repeat adolescent pregnancy
Evidence from four studies is inconclusive as to the benefit of multi-component programmes to prevent repeat pregnancy in adolescents. Weak evidence from two studies may support these programmes.
In the first study by Omar et al. [14] , at 3-year follow-up, the repeat pregnancy rate for those completing the programme was lower than the state rate. The intervention effect is not clear, as the lack of repeat pregnancies may be attributable to the use of long acting reversible contraception (LARC) [RCS (À)]. In the second study by Stevens-Simon et al. [10] , the strongest predictor of repeat pregnancy in the first 2 years was failure to use LARC [RR 2.30, 95% CI (1.60-3.29)] [ITS (À)].
A further two studies did not support comprehensive, multi-component programmes. In the first study by Gilliam et al. [12] , no decrease in repeat pregnancy was seen at 12 months [RCT (+)]. In the second study by Adams et al. [23] , no significant association could be found with attendance at the programme and repeat unplanned pregnancy [RCS (À)]. A further study by Belzer et al. [15] looking at advanced provision of emergency contraception (discussed above) was also conducted in a population of young mothers.
These programmes struggled to demonstrate any programme effect on repeat pregnancy rates. However, data from two studies suggests that choosing LARC after adolescent pregnancy may be more effective in preventing repeat pregnancy than any aspects of a multi-component programme itself.
Discussion
Summary of evidence
We included 23 studies (Table I ) that met the inclusion criteria for the review. The papers focused on: new adolescent services, outreach to existing services, advanced provision of emergency contraception, condom provision and advice, general contraceptive provision and advice and repeat pregnancy prevention. The evidence comes mostly from the United States (18 of 23 papers), which may have implications for its applicability elsewhere.
Socio-economic status
Many papers did not adequately describe the socioeconomic status of their population. Therefore, it is L. Blank et al.
difficult to comment on the effectiveness of contraceptive services in reaching socially disadvantaged young people who are most at risk from adolescent pregnancy. The effectiveness of contraceptive service interventions with differing ethnicity is also difficult to quantify since most of the papers, although describing the ethnic mix in their population, did not report their results with a breakdown for different ethnic groups. The exception to this is one study [11] conducted in two populations (one majority White and affluent, one majority Black and deprived) and reported positive results for the White population only. In terms of questions such as the influence of external factors (e.g. setting of targets, adequacy of guidance and support to service providers) along with the facilitators and barriers to implementing effective contraceptive services and interventions, our review on the views of young people (and others) is better placed to address these questions [30] .
Methodology limitations
Finding an effective methodology with which to evaluate these complex interventions is challenging. In particular, reliance on self-reported outcomes relating to sexual behaviour that have significant issues with regard to their validity (especially in relation to young people) is problematic. However, self-reported measures are often the best available measure due to the lack of other appropriate, validated measures. Some studies did not measure pregnancy rate due to the restrictions of small study numbers and short timescales. A lack of process evaluations or measurement of 'intervention fidelity' (did they actually deliver what they were supposed to?) along with limited follow-up in many cases makes it difficult to recommend specific intervention types or components.
We developed this review within a tight timescale due to the requirements of our funders who have a role in informing policy development. This limited timescale meant we were unable to consider grey literature sources or to make contact with authors to obtain unpublished material. Although it is clear that these methodologies may have resulted in the identification of further studies, a large number of additional studies would need to have been identified to reliably answer some of the questions raised by the evidence we found, or to alter our conclusions significantly.
Recommendations
The data presented here are unclear as to the role of targeted clinics for young people (i.e. the ones most likely to become pregnant). In contrast, teenagefocused outreach programmes to whole population services were effective in terms of service initiation and continued attendance but also in terms of pregnancy and contraceptive use (where that was measured). These results suggest the need for more evidence to determine whether bespoke services for young people are the best solution in health care settings. However, this may only be relevant for interventions delivered in health care setting, as new clinics for young people based in alternative settings (e.g. schools) have been shown to be effective [5] . More research is needed to confirm this, with a focus on key outcome measures such as pregnancy.
Studies with the primary aim of preventing (unplanned) repeat adolescent pregnancy showed little effect on repeat pregnancy rates. However, data from two studies suggests that choosing LARC after adolescent pregnancy may be more effective than any of the programmes in preventing repeat pregnancy. Therefore, interventions encouraging the use of LARC in this population should be considered.
The data presented here suggests that advanced provision of emergency contraception to adolescents is effective in promoting its use, and speed of use; this was not at the expense of other contraceptive use, nor did it promote risky sexual behaviour in most cases. However, the only study to compare pregnancy rates did not show a difference so again, further data on this key outcome measure is needed.
Interventions that combined discussion and demonstration of condom use showed increased condom usage but also high levels of continued engagement Contraceptive services for young people with the clinics. However, the data were not always well analysed and reported, which may have issues for result reliability, and therefore recommendations. In addition, further data around interventions to improve adolescent contraception use overall are needed as the promotion of condoms may have the potential to have a negative effect on pregnancy rates in young people if not used with a more reliable method of contraception.
Conclusions
The literature in general is not well developed in terms of good quality effectiveness studies. Much of the literature we excluded consisted of process evaluation reports with no data on effectiveness of the intervention, particularly key outcome measures such as pregnancy. There is also a lack of studies measuring the key outcomes of pregnancy rate and long term contraceptive use, with many studies considering self-reported measures and clinic attendance in the shorter term.
The literature has a substantial bias towards interventions conducted in the United States and the number of studies conducted in populations with high numbers of African Americans (and other ethnic groups not frequently represented outside the United States) will have further implications for applicability elsewhere. Teenage pregnancy rates in the United States are particularly high among minority populations, especially African American and Hispanics [31] and this is reflected in the high number of studies conducted in these populations. In addition, differences in terms of health care culture, policy and context may be much more varied between countries and therefore caution is required when applying this evidence elsewhere.
